1 V WE CLAIM: 

)2\^y ^ met hod f° r producing a database that represents a road network in a 

3 y geographic region for comprising the steps of: 

A spatially s j^arcelizing a plurality of data entities into a plurality of parcels 

5 wherein each parceHstf said plurality of parcels contains a separate subset of said 

6 plurality of data entities;\ 

7 with respect to each said parceis :i determining a plurality of sub-areas each 

8 of which encompasses some of the geographic features represented by the data entities 

9 contained in said parcel; and \ 

10 storing a first index identify ingSvith respect to each of the data entities 

1 1 contained in said parcel each of said sub-ateas intersected by the geographic feature 

1 2 represented thereby. 
13 

'V* 2. T^e method of Claim 1 wherein said first index is a bitmap. 

/15 \ 

16 3. The method of Claim 1 wherein each of the plurality of sub-areas is a 

1 7 sub-rectangle. \ 

18 \ 

19 4. The method\pf Claim 1 wherein said first index is stored internally of 

20 each of said parcels. \ 

21 \ 

22 5. The method of Cl^im 1 further comprising: 

23 with respect to each of said parcels, storing a second index identifying 

24 boundaries of each of said plurality \^f sub- areas. 
25 

26 6. The method of Claim 5 wherein said second index is a kd-tree index. 

27 

28 7. The method of Claim 5 wherein said second index is stored internally 

29 of said parcel. 
30 

31 8. The method of Claim 1 wherein with respect to each parcel, the data 

32 entities that represent geographic features encompassed by each of said plurality of 
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1 sub-areas are\approximately equal in number to the data entities that represent 

2 geographic features encompassed by each of the other of the plurality of sub-areas. 

3 \ 

4 9. The method of Claim 1 wherein the data entities represent segments of 

5 roads in the geographic region. 

6 \ 

7 10. The mVthod of Claim 1 wherein the step of determining a plurality of 

8 sub-areas each of whicn encompasses some of the geographic features represented by 

9 the data entities contained in said parcel is further characterized as comprising: 
10 determining eight sub-areas. 

11 

12 11. A method of using a navigable map database with a navigation system 

13 comprising the steps of: 

14 identifying a search area in a geographic region; 

15 identifying at least one parcel of data in the navigable map database, wherein 

16 the at least one parcel of data contains data entities that represent features 

17 encompassed within a first rectangular area within the geographic region, wherein the 

1 8 first rectangular area intersects said search area; 

1 9 using a first index associated with said at least one parcel of data to identify 

20 each of a plurality of sub-rectangles of said first rectangular area that intersect said 

21 search area; and 

22 using a second index associated with said at least one parcel of data to identify 

23 which of said data entities contained in said parcel intersect each of the plurality of 

24 sub-rectangles identified by using said first index. 
25 

n^\c\ J> ^ method of using a navigable map database with a navigation system, 

27 T wherein the navigable map database is comprised of a plurality of parcels, wherein 

2£ each of said parcels^bcmtains data entities that represent features encompassed within a 

29 separate rectangular area wkhin a geographic region, wherein the rectangular area 

30 associated with each parcel is distinct from the rectangular area associated with each 

3 1 other parcel of the plurality of parcels/b^mprising the steps of: 

32 identifying a search area in a geogr^hic region; 
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1 identic ing each of said parcels whose data entities are encompassed by a 

2 rectangular arek that intersects said search area; 

3 using a first index associated with each of said parcels to identify each sub- 

4 rectangle of a plurality of sub-rectangles that intersects said search area, wherein said 

5 plurality of sub-rectangles are of the rectangular area that encompasses the features 

6 represented by the data entities of the parcel; and 

7 using a second indexVassociated with each of said parcels to identify which of 

8 said data entities contained in" ^ach of said parcels intersects each sub-rectangle of the 

9 plurality of sub-rectangles identified by using the first index associated with the 
10 parcel. \ 

11 

^K)^ >s S n 12 13. Nrhe method of Claim 12 wherein said data entities represent segments 

2 ^ f 13 of roads. \ 

EP 15 14. The mfethod of Claim 12 wherein the first index is a kd-tree index. 

5 16 \ 

3 " 17 15. The method of Claim 1 2 wherein the second index is a bitmap. 

Q 18 

Id 19 16. In a l^nap database for use in a navigation system, wherein the map 

% 20 database is comprise^ of a plurality of data records each of which represents a 

^ 2 1 physical geographic feature in a geographic region, 

22 wherein the data records are spatially parcelized into a plurality of parcels, 

23 wherein each parcel ofl^d plurality of parcels comprises a separate portion of 

24 said plurality of data records, wherein the portion of said plurality of data records in 

25 each parcel represents geograptjic features encompassed together in an area of said 

26 geographic region and wherein the area that encompasses the geographic features 

27 represented by one parcel is^ separate from the areas that encompass the geographic 

28 features represented by the rest of the parcels of a given level and of a given type, 

29 wherein the improvement comprises: 

30 a plurality of index tables of a first type, each of which is associated with a 

3 1 separate one of said plurality ofparcels, 

32 wherein each of said index tables of the first type comprises: 
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1 a separate reference to each data record in the parcel to which said index table 

2 is associated\and 

3 a reference to at least one of a plurality of groupings of the plurality of data 

4 records in the parcel, 

5 wherein th^ plurality of groupings organize the plurality of data records in the 

6 parcel spatially. 
7 

8 17. Tftie invention of Claim 1 6 further comprising: 

a pluralitAof index tables of a second type, each of which is associated with a 

flO separate one of said plurality of parcels, 

1 1 wherein eac\^of said index tables of the second type comprises: 

12 a spatial reference to each of a plurality of separate sub-areas formed of the 

13 area that encompassesVhe geographic features represented by the data records in a 

14 respective one of the plurality of parcels. 
15 

16 1 8^ A geographic database stored on a computer readable storage medium, 

17 said geographic database for use with a navigation application program and 

18 representing\a geographic region, said geographic database comprising: 

19 a plurality of^ata entities each of which represents a physical feature in the 

20 geographic region,v wherein said plurality of data entities are separated into a plurality 

21 of parcels each of whicli^contairis a subset of said plurality of data entities wherein the 

22 subset of data erititig^m each parcel-represent geographic features in said geographic 

\ 

23 region encompassed within a separate one of a plurality of rectangles which together 

24 encompass all the plurality of data entities in all the parcels in the entire geographic 

\ 

25 region; 

26 wherein eacli\^f said plurality of parcels is associated with an index, wherein 

27 the index associated with each parcel relates each of the data entities in the subset of 

28 said plurality of data entities associated with said parcel with at least one grouping of 

29 a plurality of groupings of>said subset of data entities associated with said parcel. 
30 

31 19. \he invention of Claim 1 8 wherein each of said groupings in each of 

32 said subsets is spatially organized. 
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1 

2 20. The invention of Claim 1 8 wherein each of said groupings of the data 

3 entities within each parcel include approximately a similar number of data entities as 

4 each of the other groupings within the parcel. 
5 

6 21 . \ The invention of Claim 18 wherein each of said groupings of the data 

7 entities in each of said parcels includes data records encompassed within a separate 

8 sub-rectangular area. ' J 

10 22. A computer usable medium having computer readable program data 

1 1 structure means embodied therein for use in a map database, wherein the map 

12 database includes a plurality of data records representing segments of roads in a 

13 geographic region, said computer readable program data structure means adapted to 

14 provide for identifying which of said plurality of data records included in each of a 

15 plurality of parcels of ^spatially parcelized data meets a spatial search criterion, said 

16 computer readable program data structure comprising: 

17 a plurality of first indices, each of which is associated with a respective one of 

18 each of said plurality of parcels, wherein each of said plurality of first indices 

19 determines a plurality of sub-areas formed of an area that encompasses the geographic 

20 features represented by the\data records in the respective parcel; and 

21 a plurality of secondVindices, each of which is associated with a respective one 

22 of each of said plurality of parcels, wherein each of said plurality of second indices 

23 associates each of the plurality of data records in its respective parcel to at least one of 

24 the plurality of sub-areas determined by the one of the plurality of first indices 

25 associated with the respective parcel. 
26 
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